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NCM460 Cell Cultures 

normal human colon cells  

Grow as a mixed monolayer/suspension culture 

Multi - lineage capability for in vitro differentiation: stem cell  

component In the population 

Cells in suspension are in various stages of differentiation, 

enter apoptosis and die 

>90% + for epithelial cell and intestinal epithelial markers 

Cells unable to grow in soft agar **** 

Nontumorigenic in nude mice 

****Recent reports and studies from our laboratory indicate 

that NCM460 (Stem Cell Component) cells can grow in soft 

agar … .a  problem we had to solve. 
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NCM460 – Normal Human Colon Cell Cultures 

Vs  

Human Colon Crypts Cells 
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The Distribution and Concentration of P450 Enzymes Can Differ Among Tissues   
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NCM460 – Normal Human Colon Cell Cultures 

Cytotoxicity Studies 
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Inhibition of NCM460 Cell Growth Assay 
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Increasing Dose 

Bkg Control 

Increasing Dose 

Haloacetamides 12 

Haloacetonitriles 6 

Halonitromethanes 9 

Haloacetic Acids 12 

Trihalomethanes 4 

N-Nitrosamines 5 

Misc.  5 
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Haloacetamide Concentration (M)
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CIAM 3.91E-06   3.00-4.86E-06 0.973 

DIAM 5.70E-06   5.26-6.13E-06 0.999 

BDCA 7.79E-06   6.13-9.26E-06 0.959 

BAM 9.85E-06   9.17E-06-1.08E-05 0.996 

BIAM 1.08E-05   8.20E-06-1.72E-05 0.951 

IAM 1.09E-05   9.86E-06-1.36E-05 0.992 

DBAM 7.64E-05   5.40E-05-1.28E-04 0.901 

TBAM 3.27E-05   2.58-4.35E-05 0.961 

BCAM 1.07E-04   8.42E-05-1.76E-04 0.913 

DBCAM 1.34E-04   1.18-1.63E-04 0.981 

TCAM 1.40E-04   1.28-1.56E-04 0.997 

CAM 1.88E-04   1.44-2.48E-04 0.988 
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Haloacetonitrile Concentration (M)
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CAN 8.00E-05   7.35-8.66E-05 0.987 

DCAN 1.54E-05   1.48-1.65E-05 1.000 

TCAN 6.18E-05   5.31-7.03E-05 0.988 
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Halonitromethane Concentration (M)
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TBNM 3.38E-05   2.99-3.87E-05 0.936 
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Haloacetic Acid Concentration (M)
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N-nitrosamine Concentration (M)

1.0e-7 1.0e-6 1.0e-5 1.0e-4 1.0e-3 1.0e-2

C
e

ll
 D

e
n

s
it

y
 (

%
 c

o
n

tr
o

l)

0

20

40

60

80

100

120

140

N-nitrosodimethylamine    r2=0.59

N-nitrosopyrrolidine           r2=0.45

N-nitrosodiethylamine        r2=0.47

N-nitrosodiphenylamine     r2=0.91; IC50=7.88E-04 M

N-nitrosodipropylamine      r2=0.87; IC50=4.76E-03M

abd 



Office of  Research and Development Office of  Research and Development Office of  Research and Development 

abd 

Trihalomethane Concentration (M)
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Comparative Cytotoxicity between NCM460 Colon Cells and Chinese Hamster Ovary Cells 

   Pearson Coefficient r2 

Total DBPs  0.58   P<0.05 

Haloacetamides  0.90   p<0.05 

Haloacetonitriles  0.76   p>0.05 

Halonitromethanes 0.57   p>0.05 

Haloacetic Acids  0.56   p>0.05 

      M. Plewa 

Comparative Cytotoxicity between NCM460 Colon Cells and Mouse Neurotube 

 Dysmorphogenesis 

 

 

 

       

  Pearson Coefficient r2 

Haloacetic Acids  0.70   p<0.05 

      S. Hunter 
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The Induction of ACF by Isomolar Concentrations of THMs in  

the Drinking water 
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Transfrormation of NCM460 Colonocytes by DBPs 

abd 



abd 

Office of  Research and Development 

Risk of Rectal Cancer 

µg/day 

Bromoform      OR (CI 95%); 1.85 (1.25 – 2.74)  p = 0.002 

Dibromochloromehane    OR (CI 95%) ; 1.78 (1.00 - 3.19)  p = 0.052 

Bromodichloromethane   OR; (CI 95%); 1.15 (1.00 - 1.32)  p = 0.047 

Chloroform      OR; (CI 95%); 1.00 (0.98 - 1.02)  p = 0.908  

 

Bromoform Quartile µg/day. 

0.09 – 0.64  --------             --------      --------      

0.65 – 0.97 OR (CI 95%) ; 1.43 (0.73 – 2.74)  p = 0.42 

0.97 – 1.68 OR; (CI 95%); 1.63 (0.85 – 2.69)  p = 0.10 

1.69 – 15.43  OR; (CI 95%); 2.32 (1.22 – 4.39)  p = 0.01  

Linear trend p = 0.002 

 

Bove Jr GE, Rogeson, PA, Vena Je (2007) Case control study of the geographic variability of 

exposure to disinfectant byproducts exposure and risk for rectal cancer.  Internat. J. Health 

Geographics. 6:16. 
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Experimental Design
NCM460 normal colon cell culture

Seed adherent 

monolayer

Begin DBP 

exposures (10-6M)

7 or 10 days

Halt exposure 

Suspend culture

14 days

Real-time qRT-

PCR of β-catenin
targets

(Figure 2)

Split suspension 

(S0)

14 days

Halt suspension (S1) 

Begin soft agar plate

Gene expression 

microarray 
& ICC stain

(Figures 1 & 2, 

Table 1)

Transformed 

colony count  
& ICC stain

(Figures 2 & 3)

Halt agar 

colonies

28 days

abd 



Figure 3. Colony transformation assay. (A) S1 fraction cells were mixed 0.4% low melting agar per well and stained with

iodonitrotetrazolium chloride after 28 days of growth. Growth in soft agar is an indication of anchorage independent growth and a

hallmark of cellular transformation. Colony formation was demonstrated with AOM, BCAA, DBNM and TBNM exposure in NCM460

cells. (B) Transformed colonies were quantified using ImageJ software (NIH).
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Figure 1. Microarray gene expression analysis of NCM460 cells treated with DBPs. 3-

way Principal Component analysis of microarray expression data. S1 phase NCM460 were

treated for 10 days using 10-6M of each treatment (see Experimental Design). PC analysis

indicates that the AOM control and DBP treatments alter gene expression from vehicle-

treated, control cells.

AOM

DBNM

BCAA

TBNM

Control
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adherins  wnt pathway 

Genomic Analysis 

Heatmap 
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